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(57) Abstract: It is intended to provide 
a therapeutic method of inhibiting the 
proliferation and infiltration of brain tumor 
cells in animal brain tumor cells and a method 
of measuring the proliferation^ nfiltrarjon 
activity of the brain tumor cells, preferably 
glioblastomas. In animal brain tumor cells, 
the proliferation and infiltration of the brain 
tumor cells are inhibited by regulating 
the Ca 2+ permeability by a glutamate 
receptor subunit. The Ca 2+ permeability 
by the glutamate receptor subunit can 
be regulated by transferring an R2 gene 
into an AMPA-type glutamate receptor 
subunit Glu. A method of measuring the 
proliferation/infiltration activity of the brain 
tumor cells which comprises detecting and 
measuring the expression of the glutamate 
receptor subunit in animal brain tumor cells. 
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*mnm& (cns) {c^^si$^»^tt>'^--/xe^^s^T^-5 0 

-T £ S JiS <h ft T £ ;t>^¥ >^;i/C9«^.£3i^tfJ#14K: D , 
N - *?-)V - 3r>Wt ( N M D A : N-me thyl-D-aspar t ic 

acid) \zm&&<DNMD A§$H: £ #i§ttO#NMD Ag;!gfciZ*:m 
Sn§. 7^-7h^^f5tNa + , K + l;»iTCa 2+ 
10 it-So #NMDA§$*lt ^7-T->^, AMPA (a -7 5. S - 3 - 

-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid) fc^ftSi 
§ '14 <£> H d £ D , #-f AMPAg^Cl^^^i'^t^ 

15 AMPAl^^5>if§ft (AMPAR) «f*E#^^ (CN 

ft l/TVi5 (Trends Neurosci. , 16, 359-365, 1993;Annu. Rev. Neurosci., 
17, 31-108, 1994, Prog. Neurobiol., 54, 581-618, 1998). m 

20 'J7ii (glial cell) * "C t> 51 U T V> £ £ £ fit W & <h & o 
(Trends Pharmacol. Sci., 21, 252-258, 2000)„ 
AMP A§§* (AMPAR) G 1 uR 1~G 1 uR4 il^ 4 

o<£>^ >/\^H^ Sg^$n^>1J-yrL- y SiJ^^nTI/i?. Z\h& 
&J£*lT^£o fit, AM P A RCO C a 2+ jliH4«, -e <Z) If- :/ H ~ y 
25 hOiMK: cto Tfti5. 

GluR 2 -tr^a^:-; h£*>og^#te % C a 2 + *f b T {5 <h ^ £ m. 
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ifitt£a*£fc:V>j&*, G 1 u R 2 &fefc&V>£3g<ft:ra:, m V> C a 2+ Mj&tt 
o GluR 2 +f-^rL- y h^lfCffttSt, C a 2+ Mi&1£/&* 
fiTtS (Trends Neurosci. , 16, 359-365, 1 993 ;Annu. Rev. Neurosci., 
17, 31-108, 1994;Prog. Neurobiol., 54, 581-618, 1998). £ CD G 1 u 
5 R 2 CD @ ^ CD & ft , Sg 2 # S CD i$ tK 14 M (M2) l;S51^©75 

yt^icgat^. £ cd t ^ / g i uR2 4 j T(i7^=?- 

> (R) h CDffl^T*aPffitt^;P^.5 > (Q) 

d*£#TV>5. rcDfig&gKfe (Q/RSB&) or;^ — >#^;i/^5 

>Kl11JfcSn<5£, JgSbfcGl uR2 (Q) i^ISofcffiiW&l 
10 ^ftteii&ViC a 2+ iSjatt£jRT. 

^fttffc&ViT, AMPA§§# (AMPAR) CD +h ^ n. ~ y h CD "5 
G 1 u R 2 (M 2 ) 1 ^><DT5. / m&&t/*7 )V 

3r-> (R) flteT-ote^&teiez:* rRNAg 

HI (RNA editing)j t V> 3 gi^TftJ S tlT V> £ . ffct)^ Jtte^ (D 
15 NA) aJmRNAfc|g?Sn&tlClt«#fll«n, ^-CD^^r, ^> 

5 >&. (Q) J&*n- H$nT^5©fc^bT, > (R) 

i;oT, Ca 2+ IWfiTT5. 

s) mm • ^(Dftm&$>>biz&A,izm2iznT%T& o , s^cd 
aui^, ?fe*n«!©Hf58««ff *?tiT^«:. -endows* • mmof&gkt 
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— mmmtVT, nmm&m (glioblastoma), ^.m^mm 

(oligodendroglioma) MMM (meningioma) & E ffi& < & £ tlT V> 3 „ 
ftgjB^ffi (glioblastoma) ft, * (CNS) Tftfecfc 

5 <jigtt6n, 3&^*fe«5tt0jKaFT*s. ft, is^i^s 

tffiiHte#«ift V* Z. £*V%1 £*ITV>3 (Pathology and Genetics of Tumours 
of the Nervous Systems, 29-39, 2000OARC press, Lyon, France)),, 
jStMIM, *l|^;fcWtt©*£EMcJ&oT«5fc«&»#£5Kb, CNS 
iMc/SfSBKlJS^oTVi < (Neurol. Med. Chir., 34, 91-94, 1994, 
10 Neurol. Med. Chir., 33, 425-428, 1993, Neuropathology, 17, 186-188, 
1997), ftftWfcfflB&JSbT 6ftTV>fcV>. 

£H£ttgjgJ|f (glioma) <D Z>mV&<Dmm&ZfMM 

ft, nmBm<DmMtt£%mm<DwmMmmm\zhw#) *>n& (Gnai 

Cel 1 Development, 209-220, 1 996 (BIOS Sc i ent i f ic Publ ishers, Oxford, 
15 UK.), Glia, 15, 222-230, 1995) o WMPJMifeft, #Mfcjt$3St, * 
;P ; E>, (Trends Pharmacol. Sci., 21, 252-258, 2000) 

20 43 V>T "bSS^t" 3 d t^SS^nt ^3 (J. Neurosci., 17, 227-240, 
1997, Glia, 10, 149-153, 1994, J. Neurosci., 16, 519-530, 1996, 
Eur. J. Neurosci., 10, 2153-2162, 1998, J. Neurosci. Res., 46, 
164-178, 1996). L^b, Wl^fttt, ±ffifr&^W<D 

25 ^^©i&jaft, m%i<Df£m-?z>Mmmmmiz&\,*T* ca z+ mm^ 



4 



WO 2004/014433 PCT/JP2003/010143 

AMPAS^J^ 5 >&g.&W J fr7=L- v M:±§C a 2 + i& & £ $ij 
ffl^Z £ £ \z J: D 15ffi M Jfe if m £ SiB^ffliitS^^^lttt-S £ 

->^AljMtt$ttl)G 1 uR2 (Q) 31 T £ & $!l f§ 3t $ <£> tMM 

o^mBf$.tffemzn,m.{zfij\s>"y &&mm&*&-tz> g 1 u r 2 (g 
10 1 u r 2 (R)> mfc^&mATz mm<D&m tino]i?ft^4D 

£ d ££ jt.^i±i b, Ig^bfc (NeuroReport 12 (2001) , 745-748) . 

^tT, # |g BJ3 ^ . AMPAR (AMPA§§#) httifi 
M T :§i b T £ D> ICGluR2 (Q) « ^ £ ffi«J IS 51 2 -frfcj&fr 

ffl&lzm-^LT^&O) 7: Uft^frtzmMV. III, ^#f£riia6£: 
( 1 ) G 1 u R 1 ^tX/XttG 1 u R 41f^aL- y h#t, t h Wig 
mWmMm(D^ZiZ> hZ\ 5T^SITI3D > C a 2+ IIttAMPARt 

20 LT^fflbtv^ ci> ( 2) mwmmwmmmiz, g i u r 2 cg 1 u 

R2 (R)) itfe^£#Ab, C5bfcrtSttCa 2+ SIfeAMPAR 

7^h— >7;^> i^^n^ci, (3) ^nn*fL.T, c 

a 2+ IIttAMPAR^li!i1-5i, ffi«M 0 T? & < jg 
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"C" _ ____ _ _ 

AMP Am?)l? 5 >»S«#U-^n.- ^ hGl u R 2 <£> it ^ £ # A 
81 "iT o 

10 i^o|^ 

15 ^m-r^mmmmmz. AMPAS^;^5>t^w^-^hG 

^,AMP AmtfJV? 5 >m^^^it^rL- y h G 1 u R 2 ©iHg^tf** 
AMP AI^^S >*S$flct^3.= y hG 1 uR 20c DNAT$ 

ViT, AMP Ai^J^ ^ >SfW^l-'^ hGl u R 2 (D&m^ 
£«Ab, fg51£l*£ £ t ^#1ti:-r^W^JS SB ^ £> 15 ffl ft M 
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ttaSP^Jfisfflfl&T?** Z. £ &<&WLtTZ>m$iTM 1-5 <£> V> T ft f B ffc <£> 
£ # fg HJte , AMPAS^Jl/^5>t$t#:^^i-7iG 1 uR 

10 ££>£:£fgBjm> ttW©.»ST*IKJl3»ittIJ!afc*^S AMP A^^;P 

Jig IB $ IB J& • «Hi&tt©«!lJ£:£8s (W^IO) >f)V& 5 > 

^t^tl-yn.- y h G 1 u R 2 CO^tti • SI^T?** £ t§#ftt5i 

15 &m i o tB« commit ©if fit • « ?® ?s & sfc m$tm 1 1 ) 



20 ^^<7)^§^^^T^*^*^. 

Ufc [C a 2+ ] , <£>^{t:£^T^*T&3o 
^3@«, :£ £ V> T , 7f/'?'f^^^tSAMPAS^ 

25 ^4@tt, #9BWfc*5V>T, GluR2RifGluR2 (Q) © 
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25 



* ^jfifii" £ 6?) & <£> ^ 

* 

*h is © *» * £ a s « *p *>i t- s n t «*: o »«&© sets jib j«&sh 

10 J& t b T tt » W P ■ ( glioblastoma ) , 



(oligodendroglioma) ttJBUB (meningioma) & £ 3Mf 6 *l S . 
5 >^^^#:-th^rL- >y h £-5 C a 2 + it © ftfHti tc Mtt©%& 
-t&BMlXBI&K.* AMPAl^j^S >i§^f"^^-^ h G 1 u 

MPAI^J^5 >W%l&W- j &7=l~v h G 1 u R 2 ©ilfc'? £ bttt, 
AMPAi^^^S^iS^^^a-')' bG 1 uR2CcDNA?I 
£ «jie : ?ttKfc^flI©'«b©T* D (Science 249, 

1580-1585, 1990), feitfcT©&S0E?iJ fct . GenBank^-^-^ 
— Xfc J: D , TZ-ty v'g > • ^">/t— : M 3 8 0 6 1 t ltt$t5 

20 

^^ajtc^oViT, AMPAS^i^a ym^^-W^^^-v Y G 1 u 

nx^S7fy (Science, 259, 988-990, 1993) ffim 
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tf^n^c 7f; ^ — (cns) o^jt 

&tc. T^r J V-(frXH7? — \Z, Cre/loxP5iia 
5. fl?->X-rA bfciHg^P#A^ ^- (Nucl. Acids Res., 23, 

3816-3821, 1995) £rffl H£ C t feTf S. C r e / 1. oxP->X-xA^r 
ffili§lft0-OiI, AxCALNLGUR20*(DiiTit Cr 
e T^&b&V^c&G 1 u R 2 jOSfgStb&mfcS^^ < 0 ft-frS £ £ £ 

15 #38D!©te0mS©!BEfc£: l/T, :£ IS <A # i* <fc D , »#KD»!gf 

i?&3o 4>*g#if£^ (CNS) iz&V}Z>WmB$£m<D& "3 UMMi8\z& 

&&tf#mm&iz&^x,mmmMmomm-Mfflte&&fti&is-c < &o 

t^a-y hGl uR11>G1 uR 4d^ItT^5t, «ffllfe«C a 2 + 
25 uR2^iit5t, M«C a 2 + #jgii'l£ £ & t) , ffi M & B Jfe <D if 

ja • « fj a* *P *d s n a . 
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*f?£Uv*. 5 >M^:^i£VJ3-=-y b izWgmizl&'&'t z> trite h 

bttt, t^u ^ ° — t;^*^^^ # n - sift; o^Tnfc Steffi 



[^Jl/^ 5 >®?^^#:-tJ-^^-n^ h ©ISSI, >; h G 1 u R 2 CO 

mmB&m<DKm&ium'RTfMfemmMiz&v2>G i uro^d 

*^b^#«, ^*4#Ji£**£> in situ A-T ^-f-lf — ~> a >WF^{-^ 
ItSAMP AR-^^rL- y h G 1 u R 1 (O^^Z^D ^TlE^fc (%Z 1 M 

20 bT35tK GluRl©7>ft>X 

^ 4" ^ ffi Ufc («18b). ^iMJfTrte, 77^f - 
bfcG 1 u R 1 ia^T&^ffefibfcG URH > A* S? <D 
M^ + T^tB^n;*: (9 1 He). 
25 $ £ Kl^fgBJ^ GluRl, GluR2, GluR2/3, &; 

UG 1 u R 4 K;ttT3^#:£SiRbTft^ffi^b#6«£.£tT3 C £ \Z 
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«fc tK ^ >^iSbfc#^P^M(O^^I-WIS^f (n= 1 6) tOA 

MPARityi-y h ©fs^Ki^viTw^fc i ). m^rc^m^jun 

(n = 1 6 ) G 1 u R 1 ^ >/^10^I^ife6tlfc. 

£ tl £ <£> 13*4 T , JK«©;*:¥ (5212 1%, n=16) \Z, G 
5 1 uRl^>/^S^ibT^fc. 1 6 fflOWlliSJ&^HCfl-fl'Wtttt 
<D5 1 4fi-e, 4> l& <£> JSffl Jfe (21±7%, n = 1 4) tGl uR2© 
3BlKa**iJfc3n£. trtG 1 u R 2 / 3 ta#Kl «fc 1 6flg©*m#J 

iJ^O^ 1 4ffl (3 1 ± 5 % , n=14) lr«^L/feo t^TO^fi 
&n.Pc (55i7X, n=16) MftHJ&tSG 1 u R 4 fct>|5§'!4£ 
10 ilTUfc. 

glldji^glt GluRl, GluR2« ~BlX$G 1uR4 \Ztt~t Z> 

^fc^tl^OMttG 1 uRltGl uR 4 £>M#£f§5l UTV>£:^> 
15 G 1 u R 2 ©»3Btt£< t>?frfc <b<Dtz^>fe m lHd,e,f Rl^g). 
I» S? "T * IK «Lflfc (*lHh, i, jR^k) 7rte, M1£0 3e£HkMJ* 
fflfl&ffG 1uR1£G1uR4 ^5IILT^fc (^l@i 2§lt£k) <D \Z 
M Is , ft ~ — P >&G 1 u R 2 SA*fc5SSbTVifc(|g 

20 >tG 1 uRl^^lLT^fc^, GluR2®^I(i 

AM PARit^aZ7 hO^iiCO^Tl^fc 1). £ *l £ tf> i§ * iSffl 
J}§ 7? « , ¥ © IB) 13 G F A P & 2& J5& ^ '14 £ ^ V T V ifc „ Z. <D ZL £ 5 , 
25 fn&J^^'J 7«IJ|gSKl**"r* %<DT°fo Ki , ~ZL=l—U >0'7 > -A-TS 
SZa-Dy^^h^/t^f (NFP) (Nature, 298, 277-279, 
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1982, Acta Neuropathol. , 64, 30-36, 1984), XtfS^Q^'JTOT- 
A-Ti55Ki-MlP (Pathol. Int., 46, 15-23, 1996) Zrtl^tUZ 

5 G 1 u R 1 Rtf G 1 u R 4 *f T 3 tn! # £ ffl V> £ — ^ ft 

101, m, &.tfn) 0 b, GluRl Rtf G 1 uR2X(iG 1 uR 
4-JSlUG 1 u R 2 (C^-r £in;#£ffl ^fc-fi&^mft&K & te, S 
/v<D'J>$k<DG luRl fg5tiMX«G 1 u R 4 38 ^ Iffl IS » G 1 u R 2 
10 ^JSftt^^tCtt^oT^fc (lllo, p, &t£q)o 

<Do% 3 0te, GluRUGluR4, GluRUGluR3, G 
luR3iGluR4§fn j 6n?libT^fc. 1 0<D*ffl|fetfcte, AM 

15 i»t$5U«7 MGHO^Tfe, AMPARitya-7b©?6i 
^P^T^feo £ £> iSffl Jfe T G URltGluR3 ©58^3fi«3ft < , 
G 1 u R 2 (D5£%i\tmfr-3 fa (^ 1 ). 

jmp^jk^w^og i uri ~ 4~y-y.3-~y h <D$%m & & 
«e>, *^w#e»«^ici£$te^#u * crt-pcr) m 

20 SE^frofc (Neuron, 12, 383-388, 1994)„ 3 "D <Dt?VF4#)W& , 4^0 
• —M^mm. © SHJISU* ^ V> T , Mte^SrfrV^ omrG 1 

u R 1 ~ 4 IW^^^-f^- £fflV*T, P C RJltl^fro fee g-G 

i ur i ~ 4mfr\zwmwfcBm&m^rc.®mBmftffi'T:* mmrnw* 

m^tc (Neuron, 12, 383-388, 1994) „ ilgrlt © — 

25 &nfcft*Wfctt*£5K"r. ^©f^-ett t^TOGluRl 

~4 mRNAOlI^tai^tlTl^. 3 > h P — )W $> Sffi&tcP 
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ftbfcflasaa-efc, giuri~4 mRNAoii^tB^nfc (sg 

lis). G 1 uRl~4 mRNAClJIlCSLTli, RT-P CRT? 
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^it^dt> GluRltGluR41tyi-7h^GluR 

So Z.tl?><D%g%:fe. G 1 uR2&ini/Tifee>tlfcCa 2 »SlttA 
5 MPAR?!i^n^(Ol)gtfTi^t§uti&i<^tbT^I>. 
(#^P^jaifflI&fc*>tt& C a 2+ iii&teAM P AR^tlfiglftfgg!) 

m &} IS 51 & M ^ Z> tc & f u r a - 2 AM4fffi ITAMP A # T <£> 

Mft [c a 2+ ] , (ca 2, ss) (Dmtzmfevrc i%2m^m)o am 

10 PAR0li^§iJ65, 2 0 0tfM©AMPAtl00/iMO^^ 
n -tJ- -f T If -Y H (C T Z ) ©S^tCj; 0 , tt*IBIJ&® [C a 2+ ] , 7^i#* 
Lfc (|2@a, bRI^c). 80±2 li»6 2 8 5 ± 1 2 OnM (n = 
1 5 0 ) -v© [C a 2+ ] , <DM±te, 1 6 ffl © fl S>J ^HUfflL O «H Jfe «t» , 6 5 
± 1 5 %©M'J3§1?mffi$nfco [C a 2+ ] , OjaHtttt'. ^«tH-©«»fflJK: 

tf f ). 

[C a 2+ ] , ©m^tt, AMPA®7>^i-Xh, 20//MO2, 3 

-S?kHn + j'-6--hn-7-x^7 7 : E'f^-^>!/ (F) - 

J U> (NBQX) Xtt 1 0jxM©[2, 3 - i^t+V - 7 - ( 1 H 
20 5 ?V—)V- 1 --l^) - 6--HO-1, 2, 3, 

Hnt;+D- U > - 1 ->fMfti-*»<i (YM 8 7 2 ) ® ^ffufrfc 

ckO, a^WfcMStbJfc (J. Pharm. Pharmacol., 50, 795-801, 1 998) o 
!lft6JStififc*V»T, 1 0 0 mM(DK + #t[C a 2+ ] , £l#;Ac$-t2:£ £ 

HCD££tt, «fefe#ttC a 2 *3^*;Pa*£GD [C a 2+ ] 
25 , ©if^C^M^LTV^Vi £ £ &3kLTV>£. k'^>f >iG 1 uRl 

co^ggm, cc a 24 i , ?io^ffi fc^t>nfc— #immmffl.iz.&\,*T. t.%\z 
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^fflSnfc ($2lg, hRtfi). 

JVXJ^tt^tSAMPARH-^-y h <Z> 5? <£> f£ fl§ ) 

5 uR2 cDNA©IAl:J;oTCa 2t iIttAMPAR*Ca 2 ^I 
jlteS^flefcaEtftT* £ £ ZUfrtc (Science, 292, 926-929, 2001, 
NeuroReport, 12, 745-748, 2001)o MT<Dm%k : £. ££flfcft L fctt&lP 
3 s M *W US fle *C fr o & (JfS3B)o ^^^IteftSCGNH - 8 9 
G 1 u R 1 Rtf/Xte G 1 u R 4 ity^L— v h*6ft5C a 2t ^iiteA 

10 MPAR^MtT^fe. 

GluR2 cDNA^^tiJitCiAt^fc*, *lif f5200 

<D*atfc*.7 7V (AxCANCr e) & D , MliCAG^ 

D^r — ^ — , — 1 o x Pl5?"h y 77-iiei 1 R^G 1 u R 2 

15 cDNA*66:t), C r et<tt)G 1 u R 2 

fgl^tt^G 1 uR2^3|fflI^irT/ , ?-f^X (AxCALN 

l g i u r 2 ) t?&£o 75V v -< jvxmPkmMw—x- 1 b 

T&JB $ft<g>^U — >^^6^ >/^5f (GFP) cDNA^tt^ll 
jLTyt/V^lVX (AxCAGFP) t> fls §S b fc . i3|©atlt G 
20 luRH >/^R£363t-r&ig*M <5B 3 H b) ^AxCAGFP 
El^bll/ifc. GluRl £2i3§T£M©;*:¥T, 2 0tK 

GF P©^^^^tH$tlfe(^ 3 gl c )o*fc,*ffl^*A x CANCr e, 

AxCALNLGl uR2, AxCAGFP©3 ii©i|lft^7T/ # 
^ )l7s-vm$ki<&Z> £. G F P ©i*ft£S€-f 5«<^£f ^T^iiffll&T, 
25 2HtllGl u R 2 ^ >/1^Kj&*teaj£nfc(IB 3 ^ d , e Rtf f )» 

£ ©Mm, 2js:^0J# 6 ttGluR2 &fggiT-S>iffflfl&©ffi*IS# i ^ V < ^ 
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Lfc^fW^tfbtt, G 1 u R 2 ©56Sd*«f#Stl5 £<h©&l>AxC 
ALNLG 1 uR 2RU:/X}iAxCAGF P & IB il& Si 3& £ 1* * 

ALNLG 1 uR2 atf/XIJA x C AG F P £i^&it-;fcP > h P — 
)]/m$&~?fe3 6 0 ±133/im 2 (n = 3 0) fcofc©(I^b, G 1 u 
R2^iSt5iHST(il 2 3 0 ± 3 5 0 nm 2 (n=30) KU#tLT 
V>fc ( P < 0 . 0 5 ) a 

*§gHJ#£>«G 1 u R 2 (R) ^Slifflj&©iffl]fe#te#Ji)i&LT 
t^it (^30g©3>h P — )Um!fo\ZttTZ>m 3|hCG 1 uR2 

(r) $tmnm. mz&tfztevtmmvtom-^T-tf h - 

Vifc«3Hi). £ ^ Lfc^itW&^fcte. Gl uRIXIJGl uR2 
(Q) cDNAO^fn^^iA^n, C a "IlftAMP 

gv^e$tuTv^cto#v^ b *t b & a* « # « is a* si $& * 

KUt m V T Vi £ £ Vi -5 , C a 2t S«ttAMP AR£jfiJM385l*r£HII&iSF 
£1&K:#jfi©4*fifc\ #%BJ#£ B Lfc (^3Hj, kRtfl). 

7T/f^^$^lfcGl uR2 (R) WG1UR2 (Q) ©31 
^^HSLfc, C GNH- 8 9HBliafc*t"t*±E©S<ktt, U8 7 M 

g amis *> ji. s n & . g i u r 2 (R) ifi^^ix^nst, U 8 7 

MGiffl|g©ijJBflS^^J^'fkL, mW-lZfc^fc. Z\tl\ZttV, G 1 uR2 (Q) 

fc (H 3 Em, nRtf o)„ 

3 Wi p ~x fc*3^T, :£ IS # £> > 7r; ;i/X$i>LfcG 1 
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u R 2 (R) X«'G 1 u R 2 (Q) 0*A#SSS3»b&, CGNH-8 9 
Mfo\Z&tf% C a 2f jgjltt0^{b^5SMb}feo 2 0 0 y M© AM P Ai 
100/iM®CTZ ODS^tC J: t) > 1 0 m(D^^M.^(D 52il4%© 
3 > h O — ;HB! IS , [Ca 2+ ],^97±2 1^e,27 5±50nM(n 
5 = 3 5 0) \zm*Ltz. (|3Bp, qSD! r ). in^CMl^ffoT 
4<®tf>ig^JIIL c P<Z) G 1 u R 2mMMM(M 3 0s, tR^u)ttt[C 
a 2+ ] , KfaOfE/fl fcR&S tz&. 2 <@ ig ^ m 4> <£> G 1 u R 2 

(Q) % 31 ft IB (I30v, wR^x) tlJ[Ca 2< ],dS77i2 1* 
U 185±2 4 0 nM (n = 40) fcig b < it* b <, 
10 GluR2 (R) C GNH- 8 9 jfffljfej^ 

rwt'Tfc a 2+ '>^±;i/fe^^#^-r§ £ £&t>&^> xv^s at 

P KjS^bT, [C a 2+ ] , £a > N o*-;i/«lj&t RS^fcS-rit^c^* 

£ £ ^ ^f'O ViTfeH^fc (J. Neurosci., 18, 8794-8804, 1998)„ 
2 5 n MOAT P CD 8 Y) , 5iO^tll c t I 0G 1 uR2 (R)3I 

15 [Ca 2+ ],^70±24#>£1438±174nM (n=5 

*5 1 5 7 4 il61nM ( n = 5 0 ) lZi%±Lfc<, Z\(DZ. Gl 

U R2 (r) m.fc¥i&m'AtsnfcmM&ftMMmzfa&i%MT?$>%> z. t. 

20 S:^L/TVi^> 0 

-if (TdT) tt^dUTP-s/^**7^'J>^ (TUNED & 
(Science, 267, 1445-1449, 1995) £/BV>T» G 1 u R 2 (R) £fggt 
t§CGNH-8 9 IRII Jfe *5 S 7 # h - ^ X ;}§$C £ b , Z.<D®.& 
25 AxCALNLGl uR2 ( 3 > h n — « W "&fciWJiS fC* 

JtSflttJttfcbfc. T# h-^^i&Sttt, TUN E L NH£JBIJ&®&&* 
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WiWii&m&tz. v <oa vit? u tf wi± (pi) m&&<D&wr$kx*^\^ 

1 0 1 5 <D®,m%D->'7')\'\ZVfZo Z.(Dm$kfe. G1UR2 (R) 

( n = 4) Tii2 0. 2 ± 4 . 3 %T & 0 , ny hn-jp ( 5 . 

5 2 ± 1 . 2%, n = 4 , P<0. 0 5) £9fc/^&9;^^t><Z>£:ofco 
2^^BJ^e»«, K i - 6 7 (K i - 6 7 W; & *ffl Jfe O Wi £ , ^ 

^tM^S^&fc 0 ©3 ^'fb^a tf W A (PI) l^ttM^-^th^-efll-pfc 

fe©) zm-w^zz t~e. giur2 (r) mmmM<DMMm&iz'z>^ 

TfeP^T^fc (Lab. Invest., 70, 125-129, 1994). cKD^gtte, 3 
10 > h a-;l^te 12. 3±2. GluR2 fg§ii6fflj}& (R) 

<0. 1% (n = 4, P<0. 001) -e^ofec CltUcMl^ Ca 2t 
IttAMP AR&MM&M-Z&ZfettXDG 1 U R 2 (Q) c D N A * 
Alfcfc© (NeuroReport, 12, 745-748, 2001) tt, Ki-67ifi 
$28. 3±4. 8% (n = 4, P<0. 01) \Z ^ M iZ if ;£ £ i* 
15 fcob^t,7^ h->-7.mic(C«^it/ci:^{l:^^m^n^^ofe(4 . 
3±1. 3%)o C a 2+ Mi&14AMP A R £ SJ g[ £ -fr 3 # © , 7f 
/ * W ;PX£^bfcG 1 u R 1 itfcT<D&m\Z £ DGluRl ^jt^J 



glbfclgL Ttf h-v-XftiC^K i - 6 7 gs&ftjS&te^-n^tt 5 . 3± 
2. 3%£26. 3±4. 5%fz^fco GluR2 (Q) ^^^T^M 
20 mt, G 1 u R 1 $Ii|gIt5ii©^IC«, utl^20©Jltflf 

Ca 2 *>ii!'l4AM P ARJ^l&C a 2 + <D$SSAit$r &~ 

tl 2> ^ <D fr&*$£W% . C GNH- 8 9 MSfe \Z& \) ZMMV&M. 
25 Ttf h-^Xif ftRtf K i - 6 7Mtl:*tt§AMP AR7>^^ 
— 7. h (Dfcm &M y <~Cfrr£ 0 20/iMONBQXXttl 0 M M<D YM 8 
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7 2 £ 2 BMfflV>* mt&<01&Wifc&<bW£-Vtt. O £ 0 , ttl&K® 

^iS3#3I*&b, iiffli!&##88Hbbll¥K:fcD, utiiif0t©GUR2 

585lT?j!,&nfc'&©£4HTV>&. NB QXRtfYM 8 7 2 tt % 

3. Oil. 8X*613. 0±2. 0 % ( n = 4 > P<0. 01), 35. 
5 Z$3 . 8 ± 2 . 3X*618. 0±2. 5 % ( n = 4 , P<0. 01) 

5±3. 0 %#> 6 2 . Oil. 0%(n = 4,P<0. 01), 'Bc.ZS 1 6 . 
4 + 3. 5%^?><0. 1% ( n = 4 , P<0. 01) ^ i: , Ki-6 

10 C a 2 *jtj&ttAMP AR^^St^IO 3 ~D(DMffl.W (tlOCGN 
H-NM, MR CH - 9 2 &tfU 87 MG) TH, GUR2 (R) 
S^Rtf. NBQXXinM.8 7'20f|ia^T, # * M IS tC * I* & 

§&»3&5«^bfc. GiuR2 (r) m.te?&mxvr£mm\z, ^b^ 

15 AMPAR7>^^-Xh^ffil^t, ISIfcbfc 4 O <Z) $ffl US #c T ^ T {£ 

par7>^^-7 ©aiwfcf^ffl-rs ji t**bTVi*. 

(Ca 2+ IlttAMPAR[:.tSiJiSI^OlSji) ' 
20 r^eM©jl^ffi»iBflS«^M^^^^^MbT*3 D , ftVifcfflfl&^jg£: 

as i» ¥ fb b , -?-©^iea«i&*&bfciRfc«. mmomMwmh < iss 

nfco ^nilMb, 7T/^*XS^tfcGluR2 (Q) <£>#Afc 
25 <fc5C a 2< IIttAMPAROli^l«, #HJ5£^& £ #ft $ i*> IDAS 
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5 ©IBl&fc:, AxCANCre (3>hD-jt) ^^Si^Kl, AxC 
AGFPt AxCALNLG 1 uR2§ii$f 4> W. <0 M Jig 3&* 

iTO 1 0<@©2 0#©#tt«SFTfh#L&iBjfeilBII&©* SU^fCfrofc 
5 EO^lftfcfc I* 4. 2 ±2. 3 i£ o fc (SS4Bla). 

10 I, GUR2 (R) &%ITI)4#iliS«t>tOtUTTg|5t^iiit 

(fg4 0b)o CtU-^fb, G 1 u R 2 (Q) ^lAbfcfeOft TgP^ 
* Wt-lC^ftf *iffl]ft©*&iBiDSii-)fc (31. 2±8. 3> n = 5 , 
P<0. 0 2) (^4@c). 
15 ^p-->^U>y (SS7mm) ^tffllT, ig ^ M <P £b g& 

®58»ttiSI&*W^;fe:. U >^©rtflJ7?«BiaS**b, £ * ;P * J« Jfe © 
4 8 PSMftteU >^^m«9^Vife 0 2 4ft|BIKrtfc^ P-zi>^ 

GFP, GUR2, RtKGluR2 (Q) £3§5iT£>i&fflJ3£T?, 
20 *l-6tl4 3. 2±5. 3, 15. 0±3. 3, 250. 2±50. 3 tc 
ofc (*4 Eld, e Rt^ f )o £ (£> <k 5 fcl , GluR2 ©3851 te, $G9J^O 
jUbtt&WjftfcflHWUTHfc (P< 0. 0 0 2 ) (D\Zttl>. GluR2 

(q) <D%m\*Mm<DMM$k&um ux^tc (p<o. on. 

25 M&hmm^nrco G l y R 2iH5^<Z>#A<hYM8 7 2 <Dtiim\Z£ 0, 
C a 2+ jgjgtt AM P A R&mm-tZl&V 3 O <D jfM^T , iHBJfii!tjfe*« 
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4 

(t YW&WW-MV* - FT^^t^W:^^^, GluR 2fggi&tf 
AMPA7>^^-Xh(:i51i©ii©iI) 

5 uR2 (R) ©58^#*l*»*f _ *J&>£ , 5a>fcOV>TIJI'*;fc (i5B). cl 00 
gm<Df£&, AxCAGFPSI^TGFPftiKl 
f;2Xl O 5 l0CGNH-8 9ifclHfl&£^ — HV^XO^l&lT^t 

10 Hi^tSiSl, HUfcbfcl 5 EE CD ^ — h'7^7,t^TlI^^T, HS5:£ 

hWiSJP^tt©#m> o £ D > ( fg 5 El a ) , £1 At 02 ?>J 

(pseudopalisading) ^#~5^5E (SfS5Elb), Rtftt/hJfcflfOi&fll 

5 0c) ^Slt^fc:. 

15 |5gbtt, GFPf ft*^I^t§fcJ6l:AxCAGFPS^Ax 
CALNL G 1 u R 2 £^3fe£i±fc 2X10 5 M <DMM<D&U& 590 

jfefebfc^^sKaiaBiattmaE^jfii < . jgM&cDM'pKiG f p#tft 

WStlfc (g§ 5 H e )o £*U;i*f b, Gl uR2tGFP OM^S:!!^ 
20 -fr £ & fC , AxCAGFPiifeCAxCALNLGl uR2 iAx 
CANCr e^i^^tfctT, H*<Z>»1IS£&«T 5 Hi^bfcl 

06 (8 5 0 f ). PI m&'&V&MMfr ZWffi bfcicfc D , ffi*$ffllia« 
i# fit £ # lb. b , T^h-v-X^^^ofc (fff5iag) 0 

25 C a 2+ SiittAM P A R d £-C-f > l£3l$T?©JB*® jeK&K: 

£{fc#*£i;*}&»E'3*»fc2 5t3£ftWfcfffilff-r*fc8f), C GNH- 8 9 
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GluR2fcGluR2 (Q) 0^iR^/X«AMP AR7>^^r 
XbOYM8 7 2 0ffiffl^RfftfPffl*ll^fc(i6 0)-(fg6 Ba&tf 
b), 7 5V CM JW^il-LfcG 1 uR2®li(t ||l;Ax C ANC 
5 re SiSSiStfCAx CALNLG 1 uR2 $ itfc ( n = 1 2 , 

P< 0 . 0 0 1) It&LT, ^ffitf) 2 2 BtOl^OU-^ Xtfftt 

T«/fe<M5»©^.S^m^Wlc^fflI$!lL/feo G 1 u R 2 (Q) CD^I^«, 
M«<Bj£*&413i-rs«lS!# J fcofcj&*, ^fll©2 2 H l£ <£> 1M © If X 

10 ;p (U ;PBS) (n=12, P<0. 00 1) 

-&£JttfcLT, MJ»©*9--rX**W«tfctt^bfc. GluR2 (Q) £ 



m-t&mm (n = 1 2 , p<o. ood ©^i^is^nfe^, g 1 

15 «H6#*#3E*rs C i:tft>fr-otc (160c). YM8 7 2 tffilLfcl 
ffiLMK (ISI 6 El d ) , X« G 1 uR2 fc^f («6|e Rtf f ) 

t# 3/x«Bift3fi«**snfc. giur2 (q) &$gm-rz>mmmm 
<DmmnYM8 7 2 <Dmm\z& t> ia#£nfc (^6gg, hst^i). * 

20 YM8 7 2 CJ;5IITG 1 u R 2 

J®»il»«#:3U;l:pjlItt® D . GluRl RI//XG 1 u 
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♦ 

Vi^M^O^Si^MbT^ 0 , G 1 uR 1 ^^Sl/T^fc. Try)^ 
J^S^lfcGluRlXttGluR2 (Q) CiAtioTC a 2t I 

5 a, gur2 (r) <Dmm,iz£^Tmm<Di&m&g>ft&<tvm¥>fai' 
SLT^stsfotis. iitcfinioi, &misfrmffi.m&xfo 

10 j« 31 jfe <Z> IS — ?»n, t<D'&1?M&.fc<D 

l&mRZfimfflmi&OmffiffffiK (Cell. 84, 371-379, 1996) B ^J7i 
Jl&£ C a 2+ lIttAMP AR©JgflBlffl©H*M#te , 3V>T, G 1 u R 2 
(R) ©3B^£nj 7^ie©*UV>j&»&gi#jgC-r— GluR 

2 (Q) 0 ifi JH IS « , T^X/hJ®0^;V^v>^U T«i$*M!IS 
15 (Bergmann glia-like cultured cells) iz&tf&^n £ <DB1k%m 

£f *58W#«12*flfrfc3*bTV>* (NeuroRepor t, 12, 745-748, 

2001)o L^b, Ca 2+ iIttAMPAR$^l,fc^U7^0iftt: 

* M m 35 V> T , *5fcW#«» Ca u lIttAMPAROCa 2+ # 

20 ^jatts**^.©3giftj&t, t# h - * j§ » & ig :*: $ jb * flu i& <z> 

fs^^T;^- 1* § #] * T S « . £5 bfcSW^^ilbfcC a 2 + ©§iSA 
tfS&HtJBJbtt*. c©#IH igio C a 2 + ©^Att, /h KS Jg & IN Jft 
RtfNB 1 0 8tt£3 £ fflIJftlBffllll&&£> V> < & 
25 & & £ V> 5 J^BiT V> HUM. \Z cfc 0 Mtt % tl%> (J- Neurosci., 7, 

2203-2213, 1987, Proc. Natl. Acad. Sci. USA, 86, 6421-6425, 1989, 
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Nature, 396, 584-587, 1 998) . Yano et al . (Nature, 396, 584-587, 1998) 
NB10 8#lfiS§iill:^^T, N-^?;i/-D-7^/t7 
^>m. (NMD A) £&#&fl*L&C a 2 + ©^5A^<fc O&l&SnfcC a 
2+ ^, C a 2 + / f} )V t V a U >fe#tt^Df'f (C 
5 aM-KK) #C « *l -fe U >/X l/^^i — if , 

Akt (^nr-f fc? B) £ U >WtfcT % £ <fc $ b fc„ 

tlT&O, ^-tlC J; DM^^feM^n-S (Nature, 396, 584-587, 
1998) 0 

10 AMP AROrttttT^^ htt^J^S >»T»«. * 3fe Ifc # # 
. 5i&*#ifefc«#$'Ji&iejiL?& (F C S) Rtfi^t? 10 0 nM<Dlf)\,9 

$>s^^*$nTVifc 0 ^ >^<£>#&te, s ft nil jfe ® Jg ?g 0 & 

^F CS £ «D L £f $ m&HnMfflia* 4 ~ 5 Big* 

mmofkifiWiaVft. e -5 b^^fba l o o (iM«D^j^$ >&£§sin 

#v^w^ipja«, * e> a> & $ ft ± © « & & feo tw^oTt^ 

(Nature Med., 7, 1010-1015, 2001), fi # IBI JS * « 1M h ft <i 

25 ffl.ifi?f)V& 5 HflBttj0«i<5V> (Nature, 391, 281-285, 

1998, J. Neuropathol. Exp. Neurol., 57, 653-663, 1998) o 
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NMD A&tfAM P A§§^©7 > $ zf — X h £ fc, WijgPJBfcffl 

ig r # # si w m m m m m & * t? # & & ^ © m * an is © *a m t m m & m. w 

f 3 £ tfft>fr-o TV* -5 (Nature Med. , 7, 1010-1015, 200kProc. Natl. 
Acad. Sci. USA, 98, 6372-6377, 2001) o :£0F2S fc£ V> T , *fSiK*£> 
5 ttC a 2+ llttAMPAR^t: b#i&P3f MM if *fi£{S 

^TiS&SHSSfc Utv>£ £ t , , g 1 u r 2 <o^m 

XttYM8 7 2l:J;SCa 2+ SiittAMP AR©lf ^, ffi^©J^S^r 

10 [IfcBfcJfln&^as] 

( ^ « tt » <h $9 M # * $J ) 

T^Btttt&IP^ffit&Wb&.XiUActaNeuroDathol., 94, 425-435, 
1997, J. Neurosci. Res., 51, 526-535, 1998) mWL<D£3$Q. mt&ft 
15 *t)£IHSlbfco »glli®4iit05^ 1 CGNH-8 9ttil^ 
18 # > te * 5k "T * - ^^X^0Siiii:tffl Lfco 10%O 
F C S t£ 2 m M © ^ 5 > £ ?^ 3JH b Dulbecco s modified 
Eagle s medium (DMEM) (Li fe Technologies %h») TT, JHHI&**# 

20 7 ±5mM (n = 4) f£~otz (Brain Res. , 573, 197-203, 1992). 

#S§HJ# £> te, TflB©*&ife*.£i7'"5V *J 4 ft* Zftmisfc (Proc. Natl. 
Acad. Sci. USA, 93, 1320-1324, 1996, Nucl. Acids Res., 23, 3816-3821, 
1995) 0 

25 (1) AxCALNLG 1 uRl, AxCALNLG 1 uR2 RXSA x 
CALNLG 1 uR2 (Q): -^tl^tl, 5y hGluRl, Gl uR2 
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RtfGl uR2 (Q) &f8SSt5fcfe«)ii^-yhT, CAG 
ya^-^-> lox X/'y 7? — (stuf fer) itfe^p (*:*» 

l^itfc^ K #U (A) 1 o x PSBffi, GluRL G 1 

uR2XfiGluR2 (Q) n--x^>^@H^J, Rtffc 5 t^t^©^ 'J 
5 (A) v-^^-^T^^^tlTV^ (Mol. BrainRes., 65, 176-185, 1999)„ 
77 hG 1 uRl RXfG 1 u R 2 c DNAIi, S. He inemann H±R^ M. 

Hollmann #± J; D #^£nfc„ 

(2) AxCANCre 2fct£ A xCAGFP : CreU 3 > t: :r- — if ®i 
ytEGFP (Clontech *h«) £*n^ftSim$ 1t 5 fc* ©*&tfc*3l7'5 i 
10 ;-7^J^. Ht©2~5 Hlut, ^^CD#mS (MOD 5T, *HB£ 

mmmm 

(NeuroReport, 12, 745-748, 200K Acta Neuropatho 1 . , 94, 
425-435, 1997) 13 « <£> <h 35 0 . GluRl, G 1 u R 2 , G 1 uR2/ 
15 GUR3, GluR4 (Chemicon . GFAP (Vi rcbows Arch. A 
Pathol. Anat. Histopathol. , 405, 299-310, 1985), RtfH*>^> (V 
9, Dakopatts A/S *h§4) Ic^t* SSWttfiCfr&ffl^T, fk&UWtfc^ 

a^fegEM^J*©ytJs6, FITC, n-^5>, Rtf Al exa 594 T?^ll$ b 
20 fc — ^JrL# (Molecular Probe frig) £J1V>T, $S & b & £ *S ^ ft 
bfco MlfcM^, if-MMI (MRC-1024E, Bio-Radft 

®i) -C«SEb&. Kondo et al. (J. Neurosci., 17, 1570-1581, 1997) 
1>mWLVfrh<D tmVJ5&X> in situ /W ^ U #4 5/ a > £ff o 

o 

25 (lg?*'J/7-ifIiS^ (RT-PCR)) 

SWISbfcRN A©IB#«;*: lOOng £ 5 A^lr^- 
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(nyya • f-f §ffl^Tlfe?t, GluRl 

*6GluR4 (Neuron, 12, 383-388, 1994) £ |Wi B# \zmm V Tc 7 =y -f 
— (t>X^7-f7- : 5' -C CTTTGGC C TATGAGAT 
CTGGATGTG — 3 (@B?!J#^ 1 ) , T > ^ -f ^r- : 5 ' 
5 -TC GTAC C AC C ATTTGTTTTTCA- 3 ' (gS?!|#-^ 
2)) &/BV>T, T&fe^mM$: 94tT2 0 #BS3^t££-fr % 5 0t)t2 0 

PCRtr-r^;^3 5 [§J|g D il b „ 

GluRl (1712*6 1 7 3 3#@ <Dm.&mm : 5 ' - A AG A 
10 GGGACGAGACCAGACAAC — 3 ' ( 3 — 7*-f > ^@2^>J 

^©5? ^ 1 ; 3)), GluR2 (1732 

*6 1 7 5 5 mm<Dm.mmn : 5 ' -gaagatggaagagaa 

ACACAAAGT — 3 (E#I##4)K GluR3 ( 1 7 4 9*6 
1 7 7 1#B®J4USBB#| : 5' -GGAAGAC AAC AATGAAG 
15 AACCTC-3' (SJ5!I## 5 )) *> SfcttG 1 uR4 (1 747* 
5l 7 6 6#g©SSi2^J: 5' — GAAGGACCCAGCGACC 
AGCC-3' (IS^JSf 6)) <D#IW^t>xy7'f?-, R{Jt, 1 

v v zw^tfuzmtig-t z>fe#> <d 2 me <d p c r o s-tj-^r £fro 

20 fc, ^02 IUBOtiiffifcck^S#J (GURltt6 3 7 bp, GluR 
2(i6 3 8 bp, GluR3(t6 5 7 bp, G 1 uR4B6 2 6 bp) 
£ , GluRlfcttBg 1 I, GluR2KttBspl 2 8 6 I, Gl 
u R 3 tBA v a I , Rtf G 1 u R 4 fcteP v u II £: V* "3 «fc 5 Id , 

25 (MftC a 2 W i^>^) 

Oftm. fflMlZ fura-2AM (Doj in &§!l) ZMffiLtc. 
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Argus/HiSCA system (Hamamatsu Photonics tt$[) i&ffflbT, S&@j& 
fi3 4 0 nmt 3 8 0 nml?, mft-T * - 5> 3 4 0/ 3 8 0 0 
mfttt*. JCM (Cell, 88, 49-55, 1997) lEffe© t *5 D ^ [C a 2+ ] , 

(TUNEL, «m2fe^ittj£0^#f) 

Lab-Tek 4-well # ^ X * ^ K {£ , 2X10 4 m/V x JKZ) ^ g ~e flg 

^;p^^>m (ioom m) & j§ % ic as jd u % ^5 B&fc*ni&$is£ 

Lfc 0 In Situ Cell Death Detection kit (MBLftM) £JBV*TTU 
NE L##r£fTV>> #[K i - 6 1 ^ J 9 u—^-)V$iifc (Dako %tm) Ifc-g, 

•V >/t— (ag8/im) (Corning Corstar Corp.&M) ^Trfrofc,, 
± SB ^ * > A' - *C 5X10 4 ©/^x;K^^ST«fflBS^m-&fc e 

T^5 6^i:, i o %©^*ff^F c s £«nbfc, 2f;^$>»& 

^ £ & ^ « an? , a> sa us tc at m z. m r ? ; v * )isx&m%kz-&fr 0 

®mv>4 8mm'&. tf)\,**>wt (100 uM) fc**fcfc*jnLfc. a 

3/U >y-©* 2 x l 0 4 i®lS§$Atifc, ig^cp 
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( id ^& 5* )V ) 

^f^i^CCGNH- 8 9*BJ3& lXlO^lOOiil L 
Tzo AxCAGFPMAxCALNLGl uR2Ji|^t, £ S f~ 
Ax CANC r e^it^tfcMI, #W*ffiife o fcSSJR 

©8&7>^:£ 2 u 1 ft, i-fWTO^- h"?->XOiifl£fee«l(:a 

li0Ml:Mt§7r^^Ulij;§G 1 uR2 (R) ft 
G 1 u R 2 (Q) <D$8S!©3&*ft, AMP AI^^$>if§^jg 

5 ~ 6 1 8~20g)©)!- K V X ©j&J£ b fc. 

T^/^7^;PX (lXH'PFU, ilfclTlOOtflOPBST 

ft^ USgi^5HiH, 2 7#©^ftffi^x«aFrtK:— 
bfco AxCANC r e^t^&^AxCALNLG 1 uR2$, n > 

Yamanouchi Pharmaceutical Company =fc X) $ tifc Y M 8 7 2 ftp 
BSlZ®B2Vfz a Omg/kg, 50mg/kg, Ml 0 

0mg/kgTYM 8 7 2 ft 2 SI ffl \z t> ft o T « 0 ££> fiftf* b ft (« 

snxusomsnfc, -o-jsoiimTtt, loomg/kg© 

YM 8 7 2 Sftj8Lfc, 3 > Hp — J|/ibT, PBS (100/il) ft 
7cIBS^Mt>^ ( A N O V A s : Scheffe s test for post-hoc 
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comparison) C<fc?>, £cir± <D It WE Srff o fc„ 
(0 1 t h#iigJP^J«*fflflgTS§3EbfcAMP A^ft^St?*) 

5 (he) x*%i&i,tcmmmmmM(DfrmT^<Dwm%:7jk? 0 b ; 

in situ /W ^ if— ~>a >TtfcfcBLfcG luRl mRNAO^ 
a (- hP^-rh7 7'J ^^^n^-f H. tffe) c ; G 1 

d ~ g ; ^^W^*1^^<D^^^)M- (GNS-3 1 4 8) 7?a55. d ; 

io mm mm m m (D mmr <d m m (he m^) ^^r. e isguri 

m 

mmm (hem) -e&s 0 i , jMk ; sgi u ri ^g i 

15 u R 2 ift^&tfiJiG 1 u R 4 irCtt^ft^nffl Vife^^^^^^f. 

1 ~ n ; irCG 1 u R 1 irtft; (Alexa 594, ^fi) ( 1 ) RtfiaG 1 u R 
4irL& (FITC, m&) (m) SflHifeftgESfefi, M££K -#;ig*</D ffi 

ana is fc: * ^ -c n e> £ m ;b -e- £ ;* — ^ (n) £^-r„ 

o ~ q ; trCG 1 uR 1 ta#: (Alexa 594, f£fe) ( o ) RD^G 1 u R 
20 2i5i#: (FITC, i&fi) (p) £/fl IMF *B I& fc # 

ViT-etie> £ i& * fc> 1* Jfc * — 5> (q) £^To q tf'CDT.^r-^A- 

r~s ; — y A^m<DMmmm (r) R£X^)|^H&Oil^«fflJlgfc|8S|^bT 
V>fcjE?fr&:l!iS*Mft (s) fc&frS, GluRl~4l:^SWay7<^ 
25 -Sl^fcRT-PCRM^TioS. r £ s ©W#£43 V>T, £ £ 
&<D 4 U— > (R1^5R4) te, SGluRl-4 DNAt#SW^ 
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-e^J^f LfcG 1 uR1COV>TI4 1-8 9Rtf4 4 8 bp, Bspl28 
6 I -C^Uf bfcG 1 u R 2 K^V>TkJ: 3 6 8 2 7 0 b p , Aval 
5 -IrWWrLtcG luR3fc^V>Ttt4 2 0 ]2:tf2 3 7 b p> P v u II 

1 uR4t^V5T» 3 7 9Rtf 2 4 7 bp. W — ><f>te, 

■ 

10 a~c;fura-2 A M L- fc — #ig*<£> I!Sg$HJ!& £ * 

AM P A^ff^bfc CC a 2+ ] , O it Jta ^ ^ f o Ifrjg&fi 3 4 0 nmTtf) 
m^-f * — ( a K tt/C 2 0 0 jiiMfflAMPARt^l 0 0 /iMOCT 
Z iCffBT&tt ( b) IkZtMMtp (c) 3 4 0/ 3 8 Onm 

15 d~ f ; SHIM*i&a|i»j^5«[D a*nfe¥»^©ttlJiafc*^*, AM 

P A&mmvit cc a 2+ ] , (Dmnn&^To ;m«* a~c ti^cit-e 

g ~ i ; tf ;* ( g , FITC, Hfcfi) R^GluRl (h, n 

-^5>, ffcfe) <D n S ft & & 3fc » M fc: ft 5 £ -fr * — 

20 v> ( i ) f *<0^dr — — tt, d~f 0 Mm, i 

t^^X-ir — ;i/;t— a ~ c R££g ~ i CO^Tl 0 0 tfm^^t. 

* 

a~c ; n>hn — ;i/„ $$ttlJI& (CGNH-89) CAxCAGF 
25 PtAxCALNLGl uR2^KSt, A x C A N C r e £ $ 
-fr^^ofeo G F (a), GluRl O^^m^J* (b), R^-t 
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n6 ZUfrtetD^td V (C) T&£„ 

d~ f ;GluR2 £ 3 Kffll&T 1 & £ . Ax CAGF P, AxC 

ALNLG 1 uR2, RtfAxCANC r e.^ll^f f;. GFPS^ 

(d), G 1 uR 2 (D %%L%L%& (e) Rtf-tn S Sffi^-'&frli'fc-f * — 

5 ( f ). T * S . 

g ; uy h'D-JHtAx CALNLG 1 uR2 t* 

^ (F I tc, ftfe) tacMbr/Difi^A (p i) (^-fe) 

h;AxCALNLG 1 uR2tAxCANC r e £ *ffl £ i^Sfc $ , 
10 tf*>^> (FITC, m tGluR2 (a-^>, 

vx~mwi j &isr£fflfa'e&z>o g i u r 2 ^ > /n? mmwiMifo* (DftWr 

i ; AxCAGFP, AxCALNLG 1 uR 2RtfAxCANC r 

j ~ i ; g i ur i &jfi«3i&^*r5*Biji&T?&«. n e> © an us * * A 

xCALNLG 1 uRl WAx CANC r e Jli^TSIJtfc. t* 
* ( j , FITC, jftfe) IkZSG luRl ( k , U-#S.>. m 

6) ©^^i^s^^ne & » * t> * * — (i) 

20 m~ o; AxCAGFP (m), AxCAGFP, AxCALNLG 1 
uR2WAxCANCre (n), t^l:AxCAGFP, AxCAL 
N L G 1 uR 2 (Q) RtfAxCANCr e (o) &||$tfeU8 7 
-MGffl)lTi55. fn6§GluR2 (a — afcfe) SrM^t 
bT^fibfe, G F PRtfG 1 u R 2 ©MMfe©, M * t> it £: -f 

25 t — zS&Tfi-t* i — te, a~f R^j ~olIO^T«l 

0 0 Mm, g ~ i JCOViT« 2 0 m m 0 
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P ~ x ; f u r a-2AM^^^^c[Ca 2+ ], 0lg©^$gt o 
ZJ > h D )]/(D C GNH — 8 9 mm (p~ r ) 1 u R 2 ( s ~ 

u) &tfG 1 uR2 (Q) (v~x) %%m?2>MMT*&& a tEftZtHz 

i&jEiftft 3 4 0 nmTOS^-f^-^, 2 0 0 # M <£> A M P 
ARtfl 0 OtfMOCTZ fc^STSffrRtflllg^fc&W-S, 3 4 0/ 
3 8 0 nmitcDUmte^ /-yTfe5„ 

(^40 G 1 u R 2RtfG 1 u R 2 (Q) © IB 31 tft *H & © 3H jfe R « 

^P$fcM^T?&3. 1 uR2 ( D — ^5 >, gfc-g.) s^iah*^ 

>^>ta^ (FITC, *l? »! IS £ Jfe fi L fc . a ; AxCALNL 

G 1 u R 2 S^SfeS-fr, AxCANCre * J« Jfe £ i* fc tfv^ f C iMT& 
So tf* >^>£%^T£MJ^©^ < Ofr&jijtLT, 2 4B£W«l*3fc: 
#?L5Cfit*ajibTVifc 0 b ; G 1 u R 2 51ic!t§fci6(CA x C A 
NCr eiAxCALNLG 1 uR2 £ $ -frfcaufi-e & § . 24H 
WfftfcTai^ir >A*-TiS26 e»tlfc©tt, # » £ ft & iW jfe © »r fi" <B * T 
fe-ofco c ;GluR2 (Q) ^m$f5f;J6l;Ax C AN C r eR 
l^Ax CALNLG 1 uR2 (Q) S. aiOfc 

AxCALNLGluR2©*(d, n > ^p-^), G 1 u R 2 

JS(e), x(jgiur2 (q) mmmm ( f ) £^ £-££«©, ^ 

1 u R 2tn.foi:Mm*m&Lfc e >^ U >^fc 

f ^ <D X — )]/ — fi , a ~ c fconttt 5 0 wm. 



WO 2004/014433 PCT/JP2003/010143 

d ~ f fc^t^Tte 1 0 0 MmSr^To 
5 pseudopalisading £#5*g?E (b), &t£$5[/jNjfiLWcE>*i2g (c) £r#gfc 

ttt^S, EI* r v j teffi^jfii^ (HEM) ^pfc-To 

d ; 2 x 1 0 5 l@<Z)ig*#|£]P^JMfl£©, F^^^CD^JK&R 
Tmm^<D&Wm 90i fc43ttSffl-»7«:|£#E£g|bTV>.g>oG F P (M 
fi) £f£gi£i*-3fc#>, M02Blli;, AxCAGFPRJJtAxCA 
10 LNLG1 uR2S§ii)SCf)nftlMOI 5Ti^$t>PI(g 
fe) TlfeLT^fc. e ; d (Dtf y Z X SB # <£> H T & 3 . 

f ; 2 x l 0 5 ®0^*W^P^M«ffl|§<D^*t^ l 4 H @ Id £ & Siffl 
SS^^5, GFPtGluR2^i:t,(;li$tSfcJ5, S 4fi ©• 2 B iff 
fC> AxCAGFP, AxCALNLGl uR2, RtfAx CANC r 
15 e &#*i(8IISfc-en^tlMO I 5TiSStTHfc. 

g ; f (Dtfy P X&ft<D&±m~F$>Z> 0 G 1 u R 2 Iz J; 9£D 

e RZSs fCO^Tfci 5 0 nm. bUoHTttl 0 0 /zm, c i:o^T« 
7 5 m m, d iCO^Ttt 1 5 0 0 /iin, Rtf f \ZZ)^X\t 1 0 0 0 /!m 
20 ^^t"o 

AteRSrfffcJH : P B (YM 8 7 2 Ottfl! (;*ff53 > h p — 

J^bT0ft^;k (V);GluR2 (Q) (□) ; Ax C AN 

25 C r e^ti&^AxCALNLG 1 uR2 ©j$A (G 1 u R 2&£>*G 
1 uR2 (Q) ^li^t5fc*©n> hn-;i/i:LT(D^^^-, 
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(•) ; G 1 u R 2 (Q) (D^MRUYM 8 7 2 (Dfem (A) ; G 1 u R 
2 (D^m (♦) ; YM 8 7 2 (■) ; G 1 u R 2 tf>5S§l&tfYM 8 

7 2o«ffl (A) 0 &mm\zte, 1 2 momMtt&m 

^*ft©¥i§±s. e. m. (n=12) £^-T„ 

5 b;^®©2 2 Bmzmfehrcmm®m(D&m*m~ro&mm<Dfz®. 

c ~ f ; fcf (c ) RtfYM 8 7 2 ( d ) TMlbfcilll, 

io Rtfc i uR2ite^^^^^nfcj«5»miPi (e, f) (Dmmmmttigt 

"To c , dStfe ; HESk-g.T&S. f ; G 1 u R 2 £t#:£ffl^£:& 
g~h ; G 1 u R 2 (Q) Ifef ^H^nfeiiMf^ftSHE 

^fe ( g) s^iaG i u r 2 m&*m^rc%.&%k& (h) t&3 0 

15 i ; YM 8 7 2 T^Ilfc, G 1 u R 2 (Q) £$&3fr SHflm^CD 
j ; YM8 7 2 Tjfllbfc, G 1 u R 2 $lIt§Iigi0HE^ 
j * c ~ j (3-3 V^T 5 0 iim^t, 

20 

* 5 ym^^^^r^OL-y bClcfcSC a 2 + il i& 14 £ fiSl ftp 3 d <h fc Jt 
liiMCiAt^CtCJ;?), 18 J» J* IB IS fc: # S C a 2+ jgi&te£ 
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2 . >W%:nQfyry=L-y h \Z&Z> C a 2 + it © frj UP £ , flj 

h G 1 u R 2 <Z>itfc^£#Ab, fg3E$-fr3 £ £ £ <fc D fr "5 Ct^iS 

10 3 .AMPAS^J^S >^^#'*+l-^'aL- y h G 1 u R 2 (Ditfc^^ 
AMP AI^J^$ >^S^#-th^rL~ y hG 1 uR20cDNATife 
S H t*»«trsil*«2ffi*©JBM3KIIBIia©i««[i:8ljH*«lfWT* 

4. I!l 4ft <£> IS & ? & IK IB # till J& £ * SSSi^^-Sffi ViT> AMPAS 
15 $ ym&m-fc^-J^-v V G 1 u R 2 <7>it£T£#Ab, fg:ga£ 

5 © -r n IE * © jes a * m m <d m m t a a £ *p m t a # & . 

7 . AM P Al^J^ 5 >ft£&#U":73.:=: y hG 1 u R 2 £>it£T£> 
25 8. — TT/f-f^X^^^-T^^ut^iitt^ 
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i o. W}%!)<D$£&T ; bmmMMti&iz&wz> amp Amtfji? ^ y^^m- 
5 mm - Mfflm&<DMfe3jm 0 

* 

ii. $>m&mfov7^~y h(D^m<Dmm - mfetf. amp 

IX* o 
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SEQUENCE LISTING 
<110> IAPAN SCIENCE AND TECHNOLOGY CORPORATION 

<120> Suppression ol prolileration and infiltration of brain 
tumor cells by expression of glutamate receptor subunit 

<130> A0I1-23PCT 

<140> 

r 

) 

<141> 

<150>JP P2002-232O86 
<151>2002-08-08 

* 

<160> 6 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:lst PCR sense 
primer 
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<400> 1 

cctttggcct atgagatctg gatgtg 26 

<210> 2 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:lst PCR 
antisense primer 

<400> 2 

tcgtaccacc atttgttttt ca 22 



<210> 3 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:2nd PCR GluRl 
sense primer 
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<400> 3 

aagagggacg agaccagaca ac 22 



<210> 4 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:2nd PCR GluR2 
sense primer 

<400> 4 

gaagatggaa gagaaacaca aagt 24 

<210> 5 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 2nd PCR GluR3 
sense primer 

<400> 5 
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ggaagacaac aatgaagaac etc 23 



<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 2nd PCR GluR4 
sense primer 

<400> 6 

gaaggaccca gcgaccagcc 20 
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This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. [x) QaimsNos.: 1-6, 10, 11 

because they relate to subject matter not required to be searched by this Authority, namely: 
Claims 1 to 6 pertain to methods for treatment of the human body by therapy 
and thus relate to a subject matter which this International Searching 
Authority is not required, under the provisions of Article 17(2) (a) (i) of 
the PCT and Rule 39.1 (iv) of the Regulations (continued to extra sheet) 

2. QaimsNos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. | | Claims Nos.: 

because they are dependent daims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 
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This International Searching Authority found multiple inventions in this international application, as follows: 



1. f [ As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. | | As all searchable daims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. |~j As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. | [ No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest [ | The additional search fees were accompanied by the applicant's protest. 

[" | No protest accompanied the payment of additional search fees. 
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under the PCT, to search. Claims 10 and 11 pertain to diagnostic 
methods to be practiced on the human body and thus relate to a subject 
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under the provisions of Article 17 (2) (a) (i) of the PCT and Rule 39.1 (iv) 
of the Regulations under the PCT, to search. 
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